Introduction {#section1-1362361313505720}
============

Autism spectrum conditions (henceforth 'autism') affect at least 1.1% of the adult population in England ([@bibr8-1362361313505720]). The cost of supporting people with autism is considerable. [@bibr31-1362361313505720] estimated that the annual cost of supporting adults with autism in the United Kingdom amounted to £25 billion in 2006. A substantial part of this cost comprised staffed/supported accommodation costs, as well as productivity losses for individuals and their carers.

Adults with autism have high rates of unemployment. A survey by the National Autistic Society (NAS) in the United Kingdom reported that only 15% of adults of working age with autism are in full-time paid employment ([@bibr47-1362361313505720]). Moreover, the majority of jobs held by adults with autism are unskilled and poorly paid ([@bibr26-1362361313505720]). Adults with autism are more likely to switch jobs frequently, have difficulty adjusting to new job settings and earn lower wages compared with typically developing peers ([@bibr24-1362361313505720]; [@bibr27-1362361313505720]; [@bibr28-1362361313505720]; [@bibr37-1362361313505720]).

Supported employment schemes assist people with disabilities in finding and retaining jobs in order to increase their independence and improve their self-esteem. In contrast to other vocational programmes such as sheltered workshops or day services, supported employment schemes aim to involve clients in competitive rather than sheltered employment; job placements are individualised based on client preferences, strengths and work experience. Clients are supported in finding and applying for work (instead of undergoing lengthy pre-employment assessment and training, or coping with traditional interview situations); moreover, once in employment they are provided with continuing and individualised support ([@bibr3-1362361313505720]).

Research on supported employment programmes for individuals with mental health problems or intellectual disabilities indicates that these schemes are superior to sheltered workshops or other day service options. Advantages include greater financial gains for the employees, wider social integration, increased worker satisfaction, higher self-esteem, more independent living, reduced family burden including a lower need for providing informal care, and service cost-savings ([@bibr2-1362361313505720]; [@bibr5-1362361313505720], [@bibr3-1362361313505720], [@bibr4-1362361313505720]; [@bibr11-1362361313505720]; [@bibr18-1362361313505720]; [@bibr19-1362361313505720]; [@bibr20-1362361313505720]; [@bibr34-1362361313505720]; [@bibr42-1362361313505720]; [@bibr46-1362361313505720]; [@bibr52-1362361313505720]). Specialised supported employment schemes also enable individuals with autism to secure and maintain a paid job in a regular work environment. For instance, there is evidence for significant effects of 'Prospects' (established by the NAS in 1994), one of the few specialised employment services for individuals with autism in the United Kingdom, on the likelihood of finding paid employment ([@bibr35-1362361313505720]). Moreover, follow-up results are suggestive of long-term beneficial effects with significant job retention 7--8 years after the initiation of the supported employment programme ([@bibr25-1362361313505720]). There is also evidence from non-UK studies on adults with autism for a positive impact of supported employment programmes on employment levels and job retention ([@bibr22-1362361313505720]; [@bibr29-1362361313505720]), on autistic behaviours ([@bibr16-1362361313505720]), quality of life ([@bibr17-1362361313505720]) and executive function ([@bibr15-1362361313505720]). The key elements associated with successful schemes include careful job placement, prior job training, advocacy, follow-up monitoring and long-term support to ensure job retention ([@bibr29-1362361313505720]; [@bibr35-1362361313505720]; [@bibr54-1362361313505720]; [@bibr56-1362361313505720]).

However, provision of supported employment schemes has considerable resource implications, especially in the current economic situation. Therefore, an economic analysis was undertaken to examine the cost-effectiveness of supported employment schemes for adults with autism in the United Kingdom from the perspective of the National Health Service (NHS) and personal social services (PSS), using decision-analytic modelling. The analysis considered two measures of outcome: the total number of weeks in employment and the quality-adjusted life year (QALY; [@bibr33-1362361313505720]). The economic model described in this article was constructed to support the development of a National Institute for Health and Care Excellence (NICE) clinical guideline on the recognition, referral, diagnosis and management of adults on the autism spectrum ([@bibr39-1362361313505720]). The analysis presented here is an update to the guideline analysis, using most up-to-date published cost figures, and incorporating the total number of weeks in employment as an extra outcome measure.

Methods {#section2-1362361313505720}
=======

Interventions assessed {#section3-1362361313505720}
----------------------

Supported employment schemes can be delivered by a range of different providers including health, social care and third-sector organisations. The economic analysis utilised resource use estimates and unit costs available for individual placement and support (IPS) for adults with mental health problems from a NHS and PSS perspective ([@bibr12-1362361313505720]). IPS is an effective approach in the provision of supported employment ([@bibr20-1362361313505720]; [@bibr39-1362361313505720]); hence, it has been recommended in relevant guidance published by the [@bibr13-1362361313505720]. The economic analysis drew on the findings of a small (*N* = 50) quasi-experimental parallel group controlled trial that compared supported employment with standard care for adults with autism in the United Kingdom ([@bibr35-1362361313505720]). The analysis also included follow-up data for the supported employment arm of that trial reported in a separate publication ([@bibr25-1362361313505720]). This trial was selected as it is one of the very few evaluative studies of the effects of supported employment for adults with autism and the only one based in the United Kingdom. Supported employment was provided by support workers who were responsible for the assessment of clients (level of functioning, past educational and job history), for job finding and work preparation, as well as for ensuring that clients could cope with all the social and occupational requirements of employment. They also spent time educating and informing potential and existing employers, and advising work colleagues and supervisors on how to deal with or avoid problems ([@bibr35-1362361313505720]). All individuals in the comparison group had access to employment advice from Disability Employment Advisors (DEAs) based in Job Centres. The role of DEAs is to help individuals with disabilities find work or gain new skills and to conduct employment assessments to identify what type of work or training suits an individual's profile of skills and difficulties. Due to lack of resource use data in the control group, the cost of standard care in the economic model was assumed to correspond to the cost of day services, which have been reported as an alternative to supported employment in terms of relevant resource use ([@bibr12-1362361313505720]).

Study population {#section4-1362361313505720}
----------------

The study population in the intervention group in [@bibr35-1362361313505720] comprised individuals with a formal diagnosis of autism and an IQ ≥ 70 on either the verbal (verbal IQ (VIQ)) or the performance (performance IQ (PIQ)) scale of the Wechsler Adult Intelligence Scale (WAIS; [@bibr55-1362361313505720]); all were actively seeking work and lived within the London area. The control group included individuals with autism of similar intellectual and linguistic ability who were actively seeking work and lived in metropolitan cities outside London, with none of the cities being in areas of high unemployment. None of the participants in the trial were receiving treatment for psychiatric or other problems that might have affected their ability to work. In the intervention group, the mean (standard deviation (*SD*)) WAIS full-scale IQ score was 98.8 (16.3), VIQ score was 104.1 (17.3) and PIQ score was 91.6 (15.7). In the control group, the respective WAIS scores were 97.7 (16.8), 101.6 (15.8) and 92.2 (17.0). Thus, the economic analysis is directly relevant to adults with autism without intellectual disability.

Economic model structure {#section5-1362361313505720}
------------------------

A simple decision-tree followed by a two-state Markov model was constructed using Microsoft Excel XP in order to assess the costs and outcomes associated with provision of supported employment versus standard care in adults with autism actively seeking employment. The structure and parameters of the decision-tree were determined by data reported in [@bibr35-1362361313505720]. According to the decision-tree structure, adults with autism seeking employment were offered either supported employment or standard care (day services) over 17 months on average. As a result, a number of participants in each group found paid employment. Subsequently, a Markov model was developed to estimate the number of adults being in employment every year, from endpoint of the decision-tree (i.e. from the end of provision of the intervention) and up to 8 years, using the 8-year follow-up data reported in [@bibr25-1362361313505720]. The Markov model, which was run in yearly cycles, consisted of the states of 'employed' and 'unemployed'. Each year every individual moved between the 'employed' and 'unemployed' states or remained in their current state. People in the 'unemployed' state of the Markov model in both arms of the analysis (i.e. people who had received supported employment and those who had received standard care while in the decision-tree) received standard care (day services). People in the 'employed' state of the Markov model spent only a proportion of each year (and not the full year) in employment. A schematic diagram of the economic model is presented in [Figure 1](#fig1-1362361313505720){ref-type="fig"}.

![Schematic diagram of the economic model structure constructed for the assessment of the cost-effectiveness of supported employment versus standard care (day services) in adults with autism.](10.1177_1362361313505720-fig1){#fig1-1362361313505720}

Clinical input parameters {#section6-1362361313505720}
-------------------------

Clinical input parameters for the decision-tree (i.e. the probability of employment under standard care and the relative effect of supported employment) were taken from [@bibr35-1362361313505720]. Regarding the Markov component of the model, the annual transition probability from the 'employed' to the 'unemployed' health state was estimated based on 8-year follow-up data reported in [@bibr25-1362361313505720]; the annual transition probability from the 'unemployed' to the 'employed' health state was estimated using employment data for the control group in [@bibr35-1362361313505720].

It was acknowledged that people in the 'employed' state of the Markov model did not necessarily remain employed throughout the year. The mean proportion of actual time in employment for individuals in the 'employed' state was taken from [@bibr4-1362361313505720].

Utility data {#section7-1362361313505720}
------------

A systematic search of the literature identified no studies reporting utility scores for adults with autism. In order to estimate QALYs for adults with autism being in either the 'employed' or the 'unemployed' health state, we utilised relevant data reported in [@bibr51-1362361313505720], who conducted an economic analysis to support NICE public health guidance on managing long-term sickness absence and incapacity for work ([@bibr40-1362361313505720]). [@bibr51-1362361313505720] estimated utility scores for the health states of 'being at work' and 'being on long-term sick leave' using the findings of [@bibr45-1362361313505720], who transformed 36-item Short-Form Health Survey (SF-36) data derived from members of the general population participating in the British Household Panel Survey ([@bibr43-1362361313505720]) into Short-Form Health Survey six-dimensional health state classification (SF-6D) utility scores, using the algorithm developed by [@bibr6-1362361313505720].

Cost data {#section8-1362361313505720}
---------

The main analysis included only costs associated with provision of IPS and day services. In two secondary analyses, in addition to those costs, we considered (a) potential accommodation savings and (b) other NHS and PSS costs, including mental health-care costs, other primary and secondary care costs and local authority costs.

Intervention costs for supported employment and day services were based on [@bibr12-1362361313505720]. Supported employment was assumed to be provided by specialists in Band 6 salary scale according to the NHS Agenda for Change ([@bibr38-1362361313505720]) with a caseload of 20 clients. The mean annual cost per person participating in a supported employment scheme under these conditions has been estimated at £3594 per client in 2012 ([@bibr12-1362361313505720]). Day services were conservatively assumed to be provided by unqualified staff in Band 3 salary scale, also at a caseload of 20 clients, at a rate of 34 sessions per year. The mean annual cost per person attending day services under these conditions has been estimated at £1938 in 2012 ([@bibr12-1362361313505720]).

The economic model utilised a 17-month cost for each of the interventions during the decision-tree period. Regarding the Markov component of the model, individuals in the 'unemployed' state were assumed to incur the annual cost of day services in every model cycle they remained unemployed, and this applied to both arms of the model (i.e. supported employment and day services).

### Secondary analysis I -- consideration of a shift in type of accommodation {#section9-1362361313505720}

Change in employment status may have important implications for the accommodation status of adults with autism. If gaining employment shifts a percentage of adults with autism living in supported accommodation and residential care to private accommodation, this may lead to substantial savings to PSS. This secondary analysis estimated the impact on the cost-effectiveness of supported employment following an increase in private accommodation by 1% and a reduction in supported accommodation and residential care by 0.5% each, in adults with autism who found paid employment. Accommodation costs were taken from [@bibr12-1362361313505720].

### Secondary analysis II -- inclusion of other NHS and PSS costs {#section10-1362361313505720}

The impact of supported employment on health and social care service usage by adults with autism is not known; nevertheless, [@bibr49-1362361313505720] reported changes in costs to mental health, primary and secondary care, local authority and voluntary day care services incurred by people with mental health problems (mainly schizophrenia, bipolar disorder, anxiety or depression) associated with gaining employment after registration with supported employment schemes. Cost data from this study were used in this secondary analysis to assess the cost implications of supported employment to the NHS and PSS.

All costs were expressed in 2012 prices, uplifted, where necessary, using the Hospital and Community Health Services (HCHS) Pay and Prices Index ([@bibr12-1362361313505720]). Discounting^[1](#fn1-1362361313505720){ref-type="fn"}^ of costs and outcomes was undertaken at an annual rate of 3.5%, as recommended by [@bibr41-1362361313505720]. Supplemental Material 1 provides the methodology details including all assumptions made in the economic model as well as the sources and values of all model input parameters.

Data analysis {#section11-1362361313505720}
-------------

To take into account the uncertainty characterising the model input parameters, a probabilistic analysis was undertaken, in which input parameters were assigned probabilistic distributions rather than being expressed as point estimates ([@bibr7-1362361313505720]). The types of distributions assigned to each input parameter and the methods employed to define their range are described in Supplemental Material 1. Subsequently, 1000 iterations were performed, each drawing random values out of the distributions fitted onto the model input parameters. Mean costs and QALYs for each intervention were calculated by averaging across 1000 iterations and were used to estimate an incremental cost-effectiveness ratio (ICER). This ratio, defined as the mean difference in costs divided by the mean difference in benefits between two interventions, expresses the additional cost per extra unit of benefit resulting from one intervention rather than the alternative. If one intervention is shown to be both less costly and more effective than its comparator, then this intervention is dominant and is clearly the cost-effective option; in such cases, no ICER needs to be estimated.

Results of probabilistic analysis are also presented in the form of cost-effectiveness acceptability curves (CEACs), which demonstrate the probability of supported employment being cost-effective relative to standard care at different levels of willingness to pay per extra unit of benefit, that is, at different cost-effectiveness thresholds ([@bibr14-1362361313505720]).

One-way sensitivity analyses (run with the mean point estimates rather than the distributions of the input parameters) explored the impact of the uncertainty characterising the model input parameters on the main analysis: the intervention cost for supported employment and standard care was changed by ±40% to investigate whether the conclusions of the analysis would change. In addition, a threshold analysis explored the minimum relative effect of the supported employment that was required in order for the intervention to be cost-effective using the NICE cost-effectiveness threshold.

Results {#section12-1362361313505720}
=======

Main analysis {#section13-1362361313505720}
-------------

The results of the main analysis are presented in [Table 1](#table1-1362361313505720){ref-type="table"}. Supported employment is associated with a somewhat higher total cost but also results in higher numbers of weeks in employment and QALYs compared with standard care. The ICER of supported employment versus standard care is £18 per extra week in employment and £5600 per QALY; the latter is well below the NICE cost-effectiveness threshold of £20,000--£30,000/QALY ([@bibr41-1362361313505720]) indicating that, using NICE criteria for decision-making, supported employment is a cost-effective option for adults with autism in the United Kingdom.

###### 

Results of main analysis: mean costs, number of weeks in employment and QALYs of supported employment and standard care per adult with autism seeking employment, over the time horizon of the analysis (17 months of intervention + 8 years follow-up)

                                 Mean total intervention cost over 17 months                                                   Mean total day service cost over 8-year follow-up (incurred by unemployed only)   Mean total cost   Mean number of weeks in employment   Mean number of QALYs
  ------------------------------ --------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------- ----------------- ------------------------------------ ----------------------
  Supported employment           £5044                                                                                         £4193                                                                             £9237             136                                  5.42
  Standard care (day services)   £2742                                                                                         £5893                                                                             £8635             102                                  5.31
  Difference                     £2302                                                                                         −£1700                                                                            £602              34                                   0.11
  Cost-effectiveness             ICER of supported employment versus standard care: £18/extra week in employment; £5600/QALY                                                                                                                                            

QALY: quality-adjusted life year; ICER: incremental cost-effectiveness ratio.

Note that numbers have been rounded to the nearest £ (costs), to the nearest integer (weeks in employment) and to the nearest second decimal digit (QALYs).

[Figures 2](#fig2-1362361313505720){ref-type="fig"} and [3](#fig3-1362361313505720){ref-type="fig"} depict the cost-effectiveness plane showing the incremental costs and incremental benefits (weeks in employment and QALYs, respectively) of supported employment versus standard care resulting from 1000 iterations of the model. [Figures 4](#fig4-1362361313505720){ref-type="fig"} and [5](#fig5-1362361313505720){ref-type="fig"} provide the CEACs showing the probability of supported employment being cost-effective compared with standard care (Y-axis) at different levels of willingness to pay per extra unit of benefit (weeks in employment and QALYs, respectively; X-axis). According to the CEACs, the probability of supported employment being cost-effective exceeds 50% when the willingness to pay for an extra week in employment equals £21, and reaches 80% at a willingness to pay equal to £110 per extra week in employment. The probability of supported employment being cost-effective using the NICE lower cost-effectiveness threshold of £20,000/QALY is 67.1%, while at the NICE upper cost-effectiveness threshold of £30,000/QALY, it is 75.2%.

![Cost-effectiveness plane showing incremental costs and weeks in employment for supported employment versus standard care per person with autism.\
Results of main analysis, based on 1000 iterations.](10.1177_1362361313505720-fig2){#fig2-1362361313505720}

![Cost-effectiveness plane showing incremental costs and QALYs of supported employment versus standard care per person with autism.\
QALY: quality-adjusted life year.\
Results of main analysis based on 1000 iterations.](10.1177_1362361313505720-fig3){#fig3-1362361313505720}

![CEAC of supported employment versus standard care for different levels of willingness to pay for an extra week in employment.\
CEAC: cost-effectiveness acceptability curve.\
Results of main analysis.](10.1177_1362361313505720-fig4){#fig4-1362361313505720}

![CEAC of supported employment versus standard care for different levels of willingness to pay for an extra QALY.\
CEAC: cost-effectiveness acceptability curve; QALY: quality-adjusted life year.\
Results of main analysis.](10.1177_1362361313505720-fig5){#fig5-1362361313505720}

Secondary analyses {#section14-1362361313505720}
------------------

In both the secondary analyses, supported employment was the dominant option (more effective and overall less costly than standard care), as intervention costs were more than offset by accommodation cost-savings due to the small shift towards private accommodation (secondary analysis I), or by NHS and PSS cost-savings attributed to people finding employment (secondary analysis II). Full results of the secondary analyses are presented in Supplemental Material 2.

Sensitivity analysis {#section15-1362361313505720}
--------------------

One-way sensitivity analysis demonstrated that if the intervention cost of supported employment increased by 40% or the standard care cost decreased by 40%, the ICER rose at approximately £62 per extra week in employment or £19,000/QALY, the latter being below the NICE lower cost-effectiveness threshold of £20,000/QALY. If, on the other hand, the intervention cost of supported employment fell by just 10% or the standard care cost increased by 10%, then supported employment became dominant. Threshold analysis revealed that the minimum risk ratio of supported employment versus standard care required in order for the intervention to be considered cost-effective according to NICE criteria was 1.63 (using the lower £20,000/QALY threshold), while the main analysis utilised a mean risk ratio of 2.53 (95% confidence interval (CI) = 1.13 to 5.67), as reported in [@bibr35-1362361313505720].

Discussion {#section16-1362361313505720}
==========

The results of the economic analysis indicate that supported employment is a cost-effective intervention for adults with autism in the United Kingdom compared with standard care (day services) from an NHS and PSS perspective, as it results in better outcomes at an ICER that is below the NICE cost-effectiveness threshold. When cost-savings due to a small shift (1%) towards private accommodation or due to changes in NHS and PSS resource use associated with finding employment were considered, supported employment was the dominant option.

Clinical effectiveness data {#section17-1362361313505720}
---------------------------

A limitation of the economic analysis was the narrow clinical evidence base: the source trial of effectiveness data ([@bibr35-1362361313505720]) had a small sample size (*N* = 50); moreover, its quasi-experimental design may have introduced bias in the analysis due to confounding factors ([@bibr36-1362361313505720]). Nevertheless, the reported effect on employment of supported employment relative to standard care was strong and significant, and follow-up data indicated the longevity of the intervention effects ([@bibr25-1362361313505720]). [@bibr35-1362361313505720] reported that the intervention was also associated with higher job levels, a higher proportion of time in employment for those employed in each group and higher wages, which were not considered in the economic analysis. It has to be noted that [@bibr35-1362361313505720] assessed a supported employment scheme based in London, where employment may be easier to find; it is possible that the effectiveness of similar schemes that are operated outside large urban areas might not be as great. Nevertheless, threshold analysis revealed that supported employment would be cost-effective under NICE criteria even if the relative effect of supported employment was lower by up to approximately 30%. Moreover, although it is likely that participants in a supported employment scheme have more chances of retaining their jobs after the end of the intervention compared with those in standard care, the model conservatively assumed that the probability of retaining employment (once obtained) was the same for supported employment and standard care arms, thus potentially underestimating the clinical and cost-effectiveness of supported employment.

It should also be noted that the study by [@bibr35-1362361313505720] was conducted in the mid-1990s, and it is possible that the labour market and the circumstances of employment have changed since then. Thus, the types of jobs available and the skills required may be different, and awareness and acceptability of issues relating to autism have likely increased, so that employers may be more willing to employ people with autism. Current rates of unemployment are similar to those in the period over which the trial was conducted, approximating 8% ([@bibr44-1362361313505720]). Hence, the overall opportunity to obtain employment should not be very different between now and then.

Another issue for consideration is that all participants in the [@bibr35-1362361313505720] study had a verbal or performance IQ ≥ 70. Thus, our conclusions about the cost- effectiveness of supported employment are related directly to adults with autism *without* intellectual disability. Nevertheless, there is evidence that supported employment also has a positive effect on employment rates in adults with autism with mild or moderate intellectual disability ([@bibr48-1362361313505720]). Therefore, we argue that the economic analysis conclusions are likely to be applicable to adults with autism across a range of intellectual abilities, and not only to those without intellectual disability.

Measures of outcome and estimation of QALYs {#section18-1362361313505720}
-------------------------------------------

The analysis considered two measures of outcome. The number of weeks in employment is an outcome directly relevant to the purpose of the intervention, and probably of most interest to intervention providers as well as clients. However, reporting the analysis output as cost per extra week in employment makes it difficult to judge the cost-effectiveness of the intervention, as it is unknown how much members of society (or policy makers) value (and would be willing to pay for) an extra week in employment. For this reason, and since NICE has explicitly expressed a willingness-to-pay threshold for a QALY, outcomes were also expressed in the form of QALYs. This enables determining the cost-effectiveness of supported employment within the NICE context and in comparison with other interventions that have been evaluated within this framework.

Utility scores, which are required for the estimation of QALYs, were not available for adults with autism. Instead, we utilised utility scores obtained from the general population for the states 'being at work' and 'being on sick leave' ([@bibr51-1362361313505720]). Using these data, the economic analysis is likely to have underestimated the scope for benefit of supported employment in adults with autism, as the utility of the 'unemployed' state is likely to be lower than the utility of 'being on sick leave'. Moreover, it is possible that adults with autism, because they have so few other sources of social contact, may benefit relatively more from finding employment than individuals in the general population. Employment may bring to adults with autism improved self-esteem, greater access to social networks and reduced social isolation ([@bibr53-1362361313505720]). It can also lead to additional improvements in quality of life and the opportunity to make use of existing skills and knowledge that otherwise would be wasted. Finally, employment of the person with autism is also likely to have a positive effect on the quality of life of their carers and the family, which was not captured in the economic analysis.

Resource use estimates and costs {#section19-1362361313505720}
--------------------------------

Similarly to our approach in the selection of other input data, our analysis utilised conservative estimates of intervention costs that are possible to have underestimated the cost-effectiveness of supported employment. Thus, it was assumed that supported employment was provided by specialists, whereas day services were provided by unqualified staff at a minimum number of sessions per year. A conservative assumption of a small (1%) shift in accommodation following long-term employment was shown to result in overall cost-savings in a secondary analysis. If financial independence gained from finding employment leads to a more substantial shift to private accommodation, this would lead to greater savings for social services.

[@bibr49-1362361313505720] estimated the costs incurred by people with mental health problems attending employment support schemes. Participants entering work showed a substantial decrease in mental health service costs which outweighed a slight increase that was observed in non-psychiatric secondary care, leading to a statistically significant overall reduction in health and social care costs. The authors estimated that the reduction in mental health service use was a consequence of becoming employed, although the possibility that a third variable, such as cognitive impairment, might be driving both employment outcomes and service use reduction was not ruled out. The authors concluded that mental health providers may save money if service users become employed. However, the size of the study was very small (*n* = 32). Moreover, adults with autism may have a different pattern of health and social care service usage compared with the study population in [@bibr49-1362361313505720], and this was the reason why the cost data reported in this study were considered only in a secondary analysis (which, nevertheless, demonstrated the dominance of supported employment when cost-savings to the NHS and PSS were considered).

Other costs such as wages earned and the tax gains to the Exchequer were not taken into account as they were beyond the perspective of the analysis. However, a simple cost exercise showed that if every additional week in employment resulting from supported employment is costed at a weekly wage of £237, estimated based on the reported mean annual salary of people who were previously supported by employment and support allowance (ESA) due to illness or disability ([@bibr1-1362361313505720]), then supported employment generates an additional £7850 in productivity gains over the roughly 9.5 years of the model duration, which far outweighs the extra cost of £601 that is associated with provision of supported employment. Furthermore, evidence from the United States suggests that adults with autism who work in the community have an overall net monetary benefit at an individual level, as they generate more monetary benefits (earned wages) than monetary costs (such as taxes paid, reduction in benefits and subsidies etc.) ([@bibr10-1362361313505720]).

Evidence on the cost-effectiveness of supported employment in other populations {#section20-1362361313505720}
-------------------------------------------------------------------------------

Our findings are overall in agreement with those of other economic studies on supported employment schemes. A systematic review of studies conducted in the United States on people with various disabilities (including mental illnesses, sensory impairments, and physical or intellectual disabilities) concluded that supported employment is more cost-effective than sheltered workshops in the long term, and returns a net benefit to the taxpayers ([@bibr9-1362361313505720]).

In the United Kingdom, the cost-effectiveness of supported employment versus standard care (local traditional vocational services) for people with severe mental illness has been evaluated in a randomised controlled trial (RCT; [@bibr23-1362361313505720]; follow-up data in [@bibr21-1362361313505720]). In this trial, supported employment in the form of IPS was provided by an external supported non-governmental employment agency. The analysis considered health and social care costs. Supported employment and standard care were found to result in similar low rates of competitive employment (13% vs 7% at 1-year follow-up, *p* = 0.15; 22% vs 11% at 2-year follow-up, *p* = 0.053) and were no different in other secondary outcomes (such as number of hours worked per week, length of job tenure, income, job satisfaction, quality of life and self-esteem). The effect of the intervention on rates of employment was significant at 2 years (*p* = 0.041) after controlling for all socio-demographic factors and clinical measures at baseline. No significant differences were found in overall, service or medication costs. Based on these findings, it was concluded that supported employment was likely a cost-effective option. The authors attributed the low employment rates of supported employment (which are the lowest rates reported in trials of supported employment so far) to potential difficulties in the implementation of IPS in the UK context, where it is not structurally integrated within mental health teams, as well as to economic disincentives which lead to lower levels of motivation in programme providers, clients and prospective employers. However, the study has been criticised for its bad conduct: [@bibr32-1362361313505720] notes that the study by [@bibr23-1362361313505720] is the first unsuccessful trial of IPS probably because vocational workers had far fewer contacts with clients and employers than normal (an observation that justifies the surprisingly low intervention cost that was reported for IPS at £296 in 2006--2007 prices), leading to a lower level of effectiveness than might have been achieved had the intensity of IPS been optimal.

The cost-effectiveness of supported employment in people with severe mental illness has also been evaluated in a multi-centre RCT conducted across 6 European cities that compared IPS with standard vocational services ([@bibr30-1362361313505720]). The economic analysis, which had a time horizon of 18 months, considered health and social care costs; the primary outcome was the percentage of individuals who worked at least 1 day. IPS was found to be more effective than standard services at an overall lower health and social care cost, and this finding was observed in disaggregated analyses for five of the six European sites, including London. Further analysis that considered productivity gains showed that IPS resulted in a net benefit of £17,000 relative to standard services. These results suggest that IPS is a cost-effective and likely cost-saving approach to enabling people with severe mental illness to get into competitive employment, representing a more efficient use of resources than standard vocational services; these conclusions are fully in line with our findings.

Conclusion {#section21-1362361313505720}
----------

To our knowledge, this is the first study assessing the cost-effectiveness of supported employment in adults with autism. The findings of the analysis suggest that supported employment is a cost-effective intervention for adults with autism in the United Kingdom. Although the initial costs of such schemes are higher than standard care, these reduce over time, and ultimately supported employment results not only in individual gains in social integration and well-being but also in reductions of the economic burden to health and social services, the Exchequer and the wider society. This is particularly significant given the current need in the United Kingdom to reduce the substantial costs of unemployment. Further research needs to confirm these findings. Based on the clinical and economic evidence, the NICE guideline ([@bibr39-1362361313505720]) recommends that individual supported employment programmes be considered for adults with autism of all ranges of intellectual ability, who are having difficulty in obtaining or maintaining employment. Such programmes should be individualised but include common core elements of prior and on-the-job training, advocacy, and long-term support to ensure job retention.
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Discounting refers to the process of adjusting the value of costs or benefits that occur at different time points in the future so that they may all be compared as if they had occurred at the same time. Discounting is necessary if there is a preference to defer costs until tomorrow or to enjoy benefits today (positive time preference) ([@bibr50-1362361313505720]).
